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In order to clct.ermine the constants, two set.s of expcri- 
ment,s were carried out. I n  t,he first set the cups w r e  
mnde rapidly to rotate by opening t.he inovable lid of the 
box and nssing an air current tluough the wind chniuicl; 

the motion of t,he cups was recorded froni t.1ia.t iiist,anl 
until the cups came to rest. The general e q u h o n  rrilucm 
to- 

d w f d t  = a + bw + (7wa. 

Tlic constant.2; u., b, and d mere det,eriniiiecl €rom the 
results of the es wrimcnt.s. I n  the second set of experi- 
ments, the cups L i n g  initially a t  rest ancl t1.m lid c.Iosoc1, 
a constant current was assed dong the clianiiel. Tho lid 
was then opened, and t P ie motion of the cups began to be 
recorded froni that instant. 

t.lien t,he F id was suddenly closed, t,lius making P! zero. tuid 

Tlie geiieriil equat.ion 

dwfdt = (a + ClJ +$+a) + (6 + ea)w + d d  

could be. mit ten 
dwfd t  = a' + b'w + do?, 

where a', b' are constant,s clepencling on t.ho const.ant 
, an equation siniilar t,o t,lie preccding. In  this 
tlie constants of the geiierd equat,ion could be 
and the final result is 

( t + 4 . 9 ) d ~ / d t =  - 1.76-0.6S7wf0.501,-U.OgSw"f 
0 .14owv+  O.S9Ua. 

The interesting case for mot,eorologist,s is that of the 
steady st.ate when dw/d t  is zero, :md the anmionietw is 
rot,atin unifornily wit.h angular re1ocit.y w in it st,wdy 
wind ve 5 ocity of v. The relntdon bctween o nnd 1' is t,lien 
found by  equating the right-hand side of t.he equation to 
zero. Por vcdues of 2: great.er t.hm 3 meters per seconrI 
the solution reduces n prosiinnt.ely to 7 * =  0.90 + 4 . 7 4 ,  

and the rotation of t,hu cup-R. C'odess. 
which gives R linear re F at,ion between tho wind velocity 

Radlnm 
per liter 
of i? ater. 
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By G .  I. TAYLOR. 
\Reprinted from Science Abstracts, Sec A, June 25,1915, 5 653.1 

* * * D. J. Matdjliews @i?clrographer to the ex e- 

metry. salinity, tmnperature, and ocenii currcnts of the 
area, and noted tho positicii of all the ice observed. Tlie 
observatioiis iiidicate tho conditions at the boiiiiclary 
of the colcl, rclntirely freqh niid slow-moving Lnhmdor 
current which flows southward nncl sou t lictistwarcl froin 
Davis Strait into the Atlnritic, a d  the ~-nr111, saliiic mid 
more rapidly-flowing Gulf stream, wliiidi flows across the 
path or' the h b r a d o r  current from west to east niitl coni- 
pels the latter to dive below. 

Taylor's report [of the meteorologist] is notewortliy 
for the fact that on 14 separate occmions lie was able to 
raise a kite carr iiig self-recording meteorological instrn- 

records obtained important results with regmil to tShe 
of temperature changes from the 

showing that the distribution 
is due to the action of eclclies and 
heat conductivity in its mode of 
regarding fog a t  sea are also 

dition] obtained full o txerratioas dealing nritJi tho bat H iy- 

n1ent.s from the c T eck of rht!  Smfici, a n d  to  dedure froni tlir 

1 R w t  to th9 Board ol Trade; London. 1914.141 P. 4.. Wt. 

obtained. In four of tho kite ascents thero was no fog, 
and the tenymturc! uiiiformly fell wit.li height (positive 
t,emi)~~"ti.iregr:~(licne). The other 10 cases were nssociat.cd 
with negative t.emperature grii.client,s, m c l  in 9 of them fog 
wm not.ed to he present. l h ~  pro(1uction nppcnn to 
clcpeiitl upon tlie niising by et13 7 conductivity of lavers 
of different t,einperri.tures tind I iuinidil ies, m.tJier than 
upon tlic cooling below the r!ew poiiit, of a homogeneous 
mass of air. WitJi regard to tliu sug,ocstgocl detection o€ 
the prrsenc.e of icelwrgs from their effect upoii the tem- 
perature of the sea, the conc.luaion is reached that in 
the regions visited by the Scotici the results obtained do 
not; bew out tho au.ggestioii.-€i?. Corless. 

... ___ I 

Esclmling Jolp's nhnoriiin1l.v high results, an average 
value for the radiiini coitteiit of 1 liter of sea water IS 
1.2 X IO-" gni., rei)rem~tiitg n. total nnmint of 1,400 
tons in the sea. Arc~ortliii~ to t-lie author, 100 liters of 
sea water s l i o u ~  coi?tqniii Lon1 0.3 to 0.5 minigram of 
ur ani 111 11. -A. B . 1 l i r  od. 

! I .  . .  
. DISCU~SION 04 ANTARCTIC METEOROLOGY.~ 

This discussion n*as oTened hy G. C. Simpson, briefly 
suniniarizing the general circulatmion of the &nos  here 
in the Southern Heinis here  :M g i ~ e ~  in t.lie. trstbooL, in 

m d  Meiniudus'a ' Discussion oI tlie results of the G(iUas 
A11 tnrc tic esped ition. " 

1. Dr. Lockyer suggests an intense nnticyclone over 
Bntraircticu, €ram which cold itir feeds iiito a series of lnrge 
cyclones circulating the southern occ\an am1 linviiig tlicir 
ceiiters tiear liititude GO'S. The cyclones are supposed 
to be so lwye that while their southern estreniities sweep 
over the edge of Antarctica their northern estremities 
reach to latituclc 40'S., and so cloniiriate the weather of 
Tasniaiiin and New Zedarid and to some extent that of 
Sou tli Aus trdia. 

Lockyer?s "Soutlierir d eniiep1ic"re surfnc.e air circulntion," 

1 AmPr. jour. scl. May, l915,14),8!):5.U(-5S2. 
I Rtprinkdfron &port of the Eighty-lourthYeetiig of the Britlshnawcietlonfortlw 

Advamament of Solenoe, Australia, 1914. Londm, 1915. p. 303. 
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Prof. Meinardus’s sclienie2 also includes a series of 
cyclones travelir!g from west to east over the southern 
ocean; but he gives strong reasons wainst the resence 

to such an anticyclone is that anticyclonic conditions are 
accompanied by an cscess of evaporation over precipitation : 
hence it would be impossible to account for the excess of 
preci litation which gives rise to tllc 1:wge g!ncicrs ailid 

3. The simultaneous observations macle at  C q e  
Evans,Cnpe hdwe, aiicl Franiheiiii were then considered to 
iiivestigttte the processes which me nt work in the Ross 
Sea area. The chief co~~c.lusio~is were: The hioh south- 
eas terlg u-inds-coninionly called blizzrtrk [in h e  litera- 
ture of Antarctical-are not caused bv cyclones pmsiiio 
into Ross Sea, but are the result of thelarge differences 07 
temperatwe whicli esist in the lower atmosphere over the 
Barrier and Ross Sea. The cloud observations show that 

of an anticyclone over &iiitarctica. %is chief o \ jection 

snow t ields discharging tlis known large qum tities of ice. 

FIG. I.-Loeation of metporologicsl stations witbin the South Polar Keglons. 

air feeds into the Antnrctic st, high levels and passes north 
again in the ”blix~nrds.’~ Meinardus’s objection that in 
such a circulation preci ,it.ntion would not, exceed evapora- 

of the air clue to rixdiation. The ::ir while siilking loses SO 
much heat by radiatioii thi~t ,  when forcibly ninde to rise 
again in the “blizzards,” saturntion is reached at a much 
lower level tlisn that at ~Ivllich thc air entered. ‘Illus 
anticyclonic conditinns itre c:>nsiYt,ont with an escess of 
precipitation. 

3. The esisteiice of a belt of cyclones between Antarc- 
tica and Aus trnlia was then considered. Curves showing 
barometer and wind objervations a t  the G ~ M S  winter 

From thein it was seen that during 
%e passnge of cleep wave3 of pressure t~iere is practically 
no variation of the wind direction a t  that stntion. In 
most cases the wind hlows a gale from the erst both while 
the barometer fidls rapidly and while it nia1;es ttn equally 
rapid recovery. At present it appears quite inipossihle 

2 Sce this REVIEW, April, 1914,49:23-230.+. A,, Jr. 

tion was shown not to I iolil, hecansc of the great cooling 

uarters were shown. 

5 8 7 2 - 1 5 4  

to reconcile tlie wind and barometer observatibns with 
any system of circulation of wind about a center of low 
pressure moving from the west to the east. Further, the 
simultameous barometer observations at Melbourne, The 
Bluff, New Zedand, and at  Cape Adare were examined 
without finding any certain indication of the same cyclone 
affecting the northern and the soutliern stations. 

4. The monthly departures from the pressure normals 
at Cape Evans were compared with correspondiiig values 
for stations in AustralauiiL, and an important negative 
correlation was found. 

5. The importance of a permanent meteorological sta- 
tion on Antarctica was urged. 

LOW TEXPERATURE OF THE SO 

While discussing at the Australian meeting of the Brit- 
ish Association for the Advancement of Science certain 
other physical features of Antarctica, Dr. G. C. Simpson 
made the following cominents on the cause of the relsr 
tive diff crence in temperature between the Northern and 
Southern Hemispheres : 

“ I think we do not sufficiently realize that tlie Southern 
€Iemisplie.re is inuch colder tlian the Northern Hemi- 
phere, :mcl the reason for this differeiicc is certainly not 
understood by scientists. When we think of the tem- 

ernture of B place we think of the teinpwature in the 
power :Lt.iiiosplicre. Now, tahe inere passtigc of light 
tliruugli t.he rttiiios diere will not warm it. The main 

is by the sun shining on something it can warni. Now, in 
the Nortliimi Hemisphere there w e  lmge iiiasses of land 
wliicli caii ahorb tlie SUIY’S energy, and then give the 
htw t. to tho itDlliosphere. I n  the Southern Hemisphere, 
on tlie contrary, the whole inass of land within the 
-1ntmctic Continciit [Antarct,icn] is covered with ice, 
wliic‘l~ is practicdy a perfect reflector, and therefore 
dlc l l  tlie sun shines on it. a l n rw  proportion of the energy 
is rriIect.ec1 into space. I t1iii-L scientists have not quite 
rctilizccl how iiii ortant that is-that 5,000,000 square 

reflect into space a large part of the energy received from 
tlie sun. I feel certain that this is one of the chief 
reasons for the difference in temperature between the 
Nort,hern and Southern Hemispheres.” - 

inethocl bg wliich t \ le atmosplicre beconies warmed up 

iiiilos of the emt P 1’s surface in the Southern Hemisphere 

,;‘ i * -  

AUSTRALIAN RAINFALL:’ 

By H. A. HUNT, Commonwealth Meteorologist. 

The main factors to be considered in relation to the 
controlling causes of rainfall in Australia are the south- 
east and westerly trade winds, tlie monsoond and 
southern de ressions, cyclones from the northeast and 
northwest &opics, locally fornied cyclones, and the 
anticyclones, in conjunction with the modifying effects 
on t.liese various atmospheric movements of the physical 
features of the different parts of the country. 

Around the central dry area of Australia $he isohyets 
describe somewhat concentric curves , the modifications 
being mostly due to variations in elevation. Thus the 
Darling Ranges to a great degree account for the rainfall 
of the southwest corner of the continent. The Flinders 

I Re rlnttd from Report nf the Elchtv-fonrth MwAing of the Brltlsh Association for 
Y Rc rinlcd from Report of the Eiehtp-fouht $ktIng of the Drltish AssoehUon for 

the .\#vmmineut of Science. London: 1915 

the A&nnccment of Science, Australia, 1914. London. 1915, p. 439442. 


